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Indian Standard 

METHOD FOR 
CREEP TESTING OF STEEL AT 
ELEVATED TEMPERATURES 

PART 1 TENSILE CREEP TESTING 

( First Revision ) 

0. FOREWORD 

0.1 This Indian Standard ( Fiist Revision ) was adopted by the Indian 
Standards Institution on 27 June 1983, after the draft finalized by the 
Methods of Physical Tests Sectional Committee had been approved by the 
Structural and Metals Division Council. 

0*2 A great variety of steels are used in service at elevated temperatures in 
chemical plants, high pressure boilers, steam turbines, internal combustion 
and jet engines, petroleum industries, etc. It is, therefore, essential to know 
the high temperature creep properties of such materials for their efficient 
use and also for design purposes. The high temperature creep properties 
may be determined by the following two methods: 

a) Tensile Creep Testing — This test method prescribes tests for the 
determination of the creep strain of metal test samples subjected 
throughout their duration to nominally constant tensile load and 
constant temperature conditions. 

b) Tensile Creep Stress Rupture Testing — This test method prescribes 
tests for the determination of the time taken, for rupturing of the 
metal test sample, subjected throughout their duration to 
nominally constant tensile load and constant temperature 
condition. 

0,3 This Indian standard was first published in 1965. It has now been 
revised in light of the latest developments in the field of creep testing- While 
revising this standard, it was decided to cover the various methods of 
creep-testing at high temperatures in different parts of the same standard. 
Accordingly, the methods have been covered in the following parts: 

Part 1 Tensile creep testing — covering interrupted and non- 
interrupted creep testing at elevated temperatures 

Part 2 Tensile creep stress rupture testing-at elevated temperatures 
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0.4 With fhe publication of the two parts of this standard, IS : 3408-1965* 
and IS : 3409-19651 shall be withdrawn. 

0.5 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-1960$. 



1. SCOPE 

1.1 This standard ( Part 1 ) prescribes method for the determination of the 
creep strain of metal test samples subjected throughout their duration to 
nominally constant tensile load and constant temperature conditions in 
either single or multi-test sample creep testing machines for up to 100 000 h. 
It defines the properties to be determined and the terms used in describing 
tests and test samples. 

1.2 This standard is applicable to interrupted and non-interrupted test, on 
test samples of circular and rectangular cross-section and also on test 
samples from tubes. It is applicable to creep tests in which strain is 
measured by an extensometer, and to creep test in which, strain above 
certain lower limiting values is determined by measurement at room 
temperature, during interruptions made for that purpose throughout the 
test. 

1.3 The standard is applicable to the condition of heating the test sample 
in an electric resistance or radiation furnace in air or atmosphere pressure 
unless other media are specifically agreed upon in advance. 

1.4 This standard is not applicable for conditions of rapid heating, rapid 
strain rates or too short times. 

1.5 This standard does not cover the creep testing of notched test 
specimens. 

2. SYMBOLS 

2.1 For the purpose of this standard the following symbols shall apply: 

Symbol Description 

d Diameter of test section of test sample of circular cross- 

section and inside diameter of the tube 



♦Method for non-interrupted creep testing of steel at elevated temperatures, 
t Method for creep stress rupture testing of steel at elevated temperatures. 
{Rules for rounding off numerical values (revised). 
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Symbols Description 

D Outside diameter of the tube 

a Thickness of test section of test sample of rectangular 

cross-section and thickness of strip test sample, cut from 

tubes 

b Width of test section of test sample of rectangular cross- 
section 
r Transition radius 

Lo Original gauge length 

L 6 Extensometer gauge length 

L c Parallel length 

L u Gauge length after test 

U Total length 

So Original cross-sectional area of test section 

A p Total plastic strain 

h Number of hours for the test 

3. TERMINOLOGY 

3.1 For the purpose of this standard the following definitions shall apply. 

3.1.1 Creep — The time dependent part of strain of a metal or alloy when 
stressed below its yield point or proportional limit. Its effect is more 
marked at elevated temperatures, and therefore, is important in the case of 
metals and alloys for high temperature uses. 

3.1.1.1 Primary creep — The exhaustion stage of creep at a diminishing 
rate ( see Fig. 1 ). 

3.1.1.2 Secondary creep •— The stable stage of creep at a constant rate. 

3.1.1.3 Tertiary creep — The final stage of creep at an accelerating rate, 
preceding fracture (see Fig. 1). 

3.1.2 Creep Strength — The constant nominal stress that will bring about 
a spacified quantity of creep in a given time or creep rate at constant 
temperature. 
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Fig. 1 Creep Diagram 

3.1.3 Creep Diagram — Graphic processing of creep test data usually 
consists of plotting a series of curves, for example, creep strain vs time, 
creep strain vs stress, and stress vs temperature. 

3.1.3.1 The creep diagram pertains to the creep strain vs time curve at a 
given temperature and load. This usually consists of three stages, primary, 
secondary and tertiary. A typical creep diagram is shown in Fig. 1. It 
consists of following three stages: 

a) Primary : Creep rate decreases with increasing time, 

b) Secondary : Creep rate does not change with increasing 

time and is lowest amongst the three stages, 
and 

c) Tertiary : Creep rate increases with increasing time. 

Creep rate ( S ) is defined as rate of change of strain with time, that is, 

T~r, as shown on the creep diagram. Normally creep rate in secondary 

stage, that is, mininum creep rate is taken into consideration for engineer- 
ing design, where change in dimension during service is critical. 

3.1.4 Creep Strain Limit — In engineering design a limit on, the amount 
of strain occurring over entire service life is specified, for example, 1 
percent creep in 100 000 hours. This corresponds to a creep rate limit of 
10~ 7 per hour, and hence the limiting stress as given in Fig. 2. 
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3.1.5 Creep Rate Limit — In engineering design a limit on creep rate is 
specified, for example, 10~ 7 per hour. This creep rate will correspond to a 
limiting stress at a particular temperature. The limiting stress is obtained 
from a stress vs creep rate diagram as shown in Fig. 2. 



LIMITING STRESS 




10 / HOUR 
MINIMUM CREEP RATE ^ 

Fig. 2 Stress/Creep Rate Diagram 

3.1.6 Creep Elongation and Reduction in Area — These are defined as 
elongation and reduction in area at rupture of thee reep specimen and are 
synonymous to elongation and reduction in area as obtained in conven- 
tional tensile testing. 



test 



3.1.7 Test Sample — The portion of the sample on which the creep 
is carried out. 

3.1.8 Proportional Test Sample — A test sample of circular cross-section 
with a gauge length having a specified relation to the square root of the 
cross-sectional area, that is, on original gauge length equal to 5*(>5<\/ S . 

3.1.9 Non-proportional Test Sample — A test sample having a gauge 
length not specifically related to cross-sectional area. 

3.1.10 Gauge Length — The prescribed part of the test sample on which 
extension measurements are made. 

3.1.11 Original Gauge Length (L ) — The gauge length measured at an 
ambient temperature before the test sample is strained. 

3.1.12 Extensometer Gauge Length (L c ) — The length of the parallel 
portion of the test sample used for the measurement of the extension by 
means of an extensometer. 

3.1.13 Extension — The increase of the gauge length from the original, 
at any moment during the test. 
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3.1.14 Strain — The extension per unit length. 

3.1.15 Stress — The load on the test sample divided by the original 
cross-sectional area of the parallel portion. 

3.1.16 Total Plastic Strain (A P ) — The total plastic extension of the gauge 
length inclusive of any plastic extension during loading ( that is, the total 
extension excluding elastic extension ), expressed as a ratio of the original 
gauge length ( see Fig. 3 ). This value is expressed as a percentage A p X 100. 

3.1.17 Young's Modulus of Elasticity — The value of the increment in 
stress divided by the corresponding increment in strain for the straight 
portion of the stress-strain diagram ( see Fig. 3 ). 



NOMINAL STRESS 
ON TEST PIECES 



ELASTIC STRAIN (TO BE DEDUCTED 
FROM TOTAL STRAIN} 

INITIAL PLASTIC STRAIN 



STRESS 




CREEP STRAIN INCREASING 
WITH TIME AT CONSTANT STRESS 



TOTAL PLASTIC STRAIN 



CURVE PLOTTED. FROM STRESS 
STRAIN INCREMENTS OBSERVED 
DURING LOADING 



STRAIN 



Fig. 3 Stress-Strain Diagram 

4. SELECTION AND PREPARATION OF TEST SAMPLES 

4.1 The selection and preparation of test samples and the location of test 
samples shall be stated in the materials specifications or shall be as agreed 
with the inspecting authority. 

4.2 Care shall be taken in the selection and preparation to ensure that 
the metallurgical structure and mechanical properties of the test samples 
are representative of the original test material. 



8 
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5. TEST SAMPLE 



5.1 The cross-section of the parallel portion of the test sample shall be 
circular or rectangular. There shall be a gradual increase in cross-sectional 
area from the parallel length to enlarged ends. Bars and wires may be 
tested in full section without machining. 

5.1.1 The test samples shall be selected in accordance with the Tables 1 
and 2. To facilitate the measurement of small strains with a high degree 
of accuracy, greater gauge length is preferred. 

5.2 Test Sample of Circular Cross-Section 

5.2.1 The cross-section of the test sample shall be circular and there 
shall be a transition radius between the gripped ends and the parallel 
length ( see Fig. 4 ). Except when the section size of the material precludes 
it, the original cross-sectional area shall be not less than 12*5 mm. 




Fig. 4 Test Sample of Circular Cross-Section 

5.2.2 Test samples other than those given in Table 1 are permitted 
prpvided the relationship of L to S is not less than 5'65, that is, L is 
not less than 5d, If this relationship cannot be achieved, the gauge length 
shall be stated in the standard for the material, but in no case shall Lo be 
less than 3 times the diameter (d) of the test sample. 

5.2.3 For machined test samples which do not conform to the dimen- 
sions given in Table 1, it is recommended that the transition radii shall be 
approximately equal to the diameter of the test sample in case of wrought 
metals and cast steel, and approximately equal to twice the diameter of 
the test sample in case of other cast metals. 
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TABLE 1 DIMENSIONS OF TEST SAMPLES OF CIRCULAR 
CROSS-SECTION 




{Clauses 5.1.1, 5.2.2, 


5.2.3, 5.4.3, 


6.1.1 and 6.2.1) 




Cross- 
Sectional 


Diameter Gauge 


Minimum 
Pah att pi 


Minimum Transition Radius 

■X 


Area 






LENGTHt 
L ete5.5d) 


t 

Wrought Metals 
and Cast Steel 


Other Cast 
Metals 


So 


d 


Lo 


U 








(1) 


(2) 


(3) 


(4) 




(5) 


(6) 


mm 2 


mm 


mm 


mm 




mm 


mm 


100 
50 
25 
12*5 


11*28 
7-98 
5*64 
3 99 


56 
40 
28 
20 


62 
44 
31 

22 




10 
8 
5 
4 


20 

16 

10 

8 


*The values of L 


o are equal to 5 '65 */Sol 








tFoj 


• determination of elongation, see 14,2, which permits L —L Q , 






TABLE 2 DIMENSIONS OF 1EST SAMPLES OF RECTANGULAR SECTION 




(Clauses 5.1.1, 5.3.1,5.3.2,5.3.3, 5.4.1, 6.1.2 and 6.2.2) 




Width 




Minimum 
Gauge 
Length 


Minimum 
Parallel 
Length 




Minimum 
Transition 
Radius, 


b 
(1) 




Lo 
(2) 


L c i 


~L +b) 
(3) 




r 
(4) 


mm 




mm 




mm 




mm 


12*5 

6 

3 




50 
24 
12 




63 
30 
15 




25 
12 
6 



5.3 Test Samples of Rectangular Cross-Section 

5.3.1 The dimensions of rectangular section test samples given in Table 2 
apply only for materials having up to and including thickness of 10 mm, 
( For thickness greater than 10 mm test samples of circular cross-section 
shall be used ). Unless otherwise specified, the thickness of the test sample 
shall be the full thickness of the material. In ail cases the width of the 
test sample b shall be not Iqss than its thickness a ( see Fig, 5 ). 



r-b 



m 



^ 



i- / 



o 



e- 



3b 



Fig, 5 Jest Sample of Rectangular Cross-Section 
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5.3.2 Test samples having widths other than those given in Table 2 may 
be used and in such cases it is recommended that the minimum gauge 
length shall be not less than four times the width of the test sample and 
that the transition radius shall be at least twice the width of the test 
sampje. 

5.3.3 Strain shall be measured on the appropriate gauge length in 
accordance with Table 2 unless otherwise specified by the individual speci- 
fication for the material. 

5.4 Test Samples from Tubes 

5 .4.1 Strips Cut Longitudinally — The dimensions of the test samples 
machined from strips should conform to the requirements given in Table 2 
(see Fig. 6). Only the ends may be flattened for gripping in the testing 
machine. 




Fig. 6 Strip Test Sample Cut from Tube 

5.4.2 Lengths of Full Sections — Tubes may be plugged at each end, but 
the length and shape of the plugs should be such that they do not interfere 
with free extension of the gauge length. 

5.4.3 Thick Tubes — For tubes having a thickness, a, greater than 7 mm, 
it is recommended that a round test sample having dimensions conforming 
to the requirements given in Table 1 be used. 

6, TOLERANCES 

6.1 Parallelism 

6.1.1 The parallel length shall not vary in diameter by more than 
0*03 mm in case of test sample of circular cross-section ( see Table 1 .). 

6.1.2 The parallel length shall not vary in width by more than 0'G3 mm, 
in case of test samples of rectangular cross-section ( see Table 2 )♦ 



11 
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6.2 Co-axiality 

6.2.1 The gripped ends of the test piece shall be co-axial with the 
parallel portion within a concentricity tolerance of ±0'03 mm, in case of 
test samples of circular cross-section ( see Table 1 ). 

6.2.2 The width at the gauge length shall be symmetrical about the axis 
joining the centres of the locating holes within a tolerance of ± 0'03 mm, 
in case of test samples of rectangular cross-section ( see Table 2). 

7. PRINCIPLE OF THE TEST 

7.1 The test consists of maintaining a test sample at uniform temperature, 
subjecting it to constant tensile load at that temperature and determining 
values of creep strain of the test sample either continuously or at suitable 
times throughout the test. 

7.2 Tests may be interrupted to make extension measurements at 
intervals during the course of the test. Interruptions to testing may also 
occur in the interest of maintaining specified test conditions and may arise 
in multi-test sample testings, as the result of the rupture of another test 
sample in the same loading system. Any variations of load or tempera- 
ture outside the limits are restricted to the minimum. 

8. TESTING MACHINE 

8.1 The testing machine shall be calibrated in accordance with 
IS : 1828-1975* or other relevant standards, over the load range for 
which it is to be used and shall comply with the requirements of Grade A 
of IS : 1 828-1975*. The testing machine should be capable of applying the 
load to the test sample without shock. 

9. EXTENSOMETER 

9.1 Extensometer shall be calibrated, depending on the total plastic 
strain to be determined and shall comply with the following requirements: 

Total Plastic Strain Minimum Grade 

Up to and including 0*001, that is, 0"1 percent Bf 

Above O'OOl and up to and including 0*003 C 

Above 0*003 and up to and including 0*03 D 
fBy agreement Grade C may be used. 



♦Method for load verification of tensile testing machines (first revision X 

12, 
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9.2 Attachment of Extensometer 

9.2.1 The extensometer shall be so designed or protected that the effect 
on the readings of change of air temperature or draughts is minimized. 

9.2.2 The extensometer shall be capable of measuring the extension on 
both sides of the test sample and the measurement shall be averaged. An 
integrating extensometer may be used by agreement. 

9.2.3 Where it is not practicable to attach an extensometer directly to the 
parallel test portion of the test sample, it may be feasible to mount it on the 
enlarged portions beyond the test portion and, for the purpose of this 
standard, the equivalent parallel gauge length shall be the equivalent elastic 
gauge length, that is, the parallel length which would give the same elastic 
extension as that determined experimentally by an extensometer attached 
to the enlarged ends of the test sample. The equivalent elastic gauge length 
should not exceed the actual parallel length by more than 10 percent. 

9.3 Operation of Extensometer 

9.3.1 Prior to the creep test, it is advisable to check the operation of the 
extensometer at room temperature by applying few increments of load, 
care being taken to ensure that the test sample is not strained plastically. 
The extension measurement on opposite sides of the test sample should not 
differ by more than 10 percent of the mean value. The mean extensions 
observed shall be consistent with those calculated from the known value of 
Young's modulus for the material. 

10. THERMOCOUPLES 

10*1 Manufacture 

104.1 The materials of thermocouples shall be of proven suitability for 
use at the test temperature and throughout the duration of the test. To 
ensure that the temperature of the thermocouple junction is not substan- 
tially affected by the flow of heat along the wires, it is recommended that 
the dimension of wire be the smallest practicable size. 

10.1.2 The thermocouple shall be made from batches of wire that have 
been periodically calibrated over the working range against the recognized 
fixed points for thermocouple calibration or by comparison with a 
similarly calibrated and carefully maintained standard platinum/platinum- 
rhodium reference couple. 

10.1.3 Reuse of thermocouples is not recommended unless recalibration 
has shown the original temperature/emf relationship to be maintained. 

13 
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10.1.4 Rare metal thermocouples may be used for short time tests that is 
less than 2 000 hours without intermediate recalibration but shall be 
annealed. They shall be recalibrated, if they have been used a number of 
times, when tests exceed 2 000 hours, annealing and also recalibration may 
be necessary at the end of each test. It is recommended that thermocouples 
be recalibrated in situ or at immersion depths similar to operating 
conditions. 

10.1.5 Thermocouple junctions shall make good thermal contact with the 
surface of the test sample and shall be suitably screened from direct 
radiation from the furnace wall. The remaining portions of the wires 
within the furnace shall be screened and completely insulated by a suitable 
covering. 

10.2 Location of Thermocouples 

10.2*1 In single test sample testing machines, three numbers of ther- 
mocouples shall be used for test sample having a parallel length of 50 mm 
or greater and not less than two thermocouples for test samples having a 
parallel length of less than 50 mm. 

10.2.2 For multi-test sample testing machines, a thermocouple may be 
attached at the mid-point of the parallel length of each test sample. 
Alternatively these may be located at appropriate positions within the 
furnace provided that temperature surveys along the test length of test 
sample show that the temperature complies with the requirements of 
Table 3. 

Note — For the purpose of temperature measurement, the use of sensor other than 
thermocoupJe is permitted by agreement. 

11. HEATING AND SOAKING OF TEST SAMPLE 

11.1 The heating period should be between one to four hours, in order to 
bring the temperature approximately to the required test temperature. 
Precaution shall be taken to avoid heating beyond the desired temperature. 
On first heating the test sample from room temperature to the test 
temperature the combined heating and soaking time should not exceed 20 
hours, of which at least 1 hour should be at the required test temperature. 

11.2 For tests on certain materials at temperatures for which even short 
soaking times may significantly alter the structure or the high temperature 
strength, it is recommended that the heating and soaking time be as short 
as practicable. 

11.3 In interrupted tests, the cumulative time for which any test sample is 
under heating and soaking conditions, that is, unloaded condition, shall be 
kept to a minimum. 

14 



IS : 3407 ( Part 1 ) - 1983 

12. TEMPERATURE CONTROL AND MEASUREMENTS 
12.1 Temperature Control 

12.1.1 While attaining the test temperature and prior to applying the load 
or throughout the duration of the test, the temperature at any point within 
the gauge length of the test sample should not deviate or exceed from 
the specified temperature by more than the value given in Table 3 un- 
less otherwise specified in the individual standard for the material. 

12.1.2 The mean temperature shall normally be controlled within 
limits much closer than those stated in Table 3, since these limits are 
intended to allow for variations in temperatue which may occur. It is 
recognized that the temperature fluctuations outside these limits may 
occur, which may not necessarily invalidate subsequent results. 

12.1.3 Closer control of temperature may be required for testing cer- 
tain metals at temperatures at which the creep strength is markedly 
dependent on temperature, and also where it is known that temperature 
variations affect the functioning of the extensometer. In such cases, any 
alterations to the limits in Table 3 shall be decided by agreement. 

TABLE 3 TOLERANCES ON TEST TEMPERATURE 

( Clauses 10.2.2, 12.1.1, 12.1.2, 12.1.3 and 16.5 ) 

Test Temperature Tolerance* 

°C 



Over 10 h and Up to 100 h Over 100 h 

Up to and including 600 ±2 ±3 

Over 600 up to and including 800 ±2*5 ±4 

Over 800 up to and including 1 000 ±3 ±6 

♦The tolerances include the allowable deviations from all sources. 

12.1.4 For temperature greater than 1 000°C the permissible variations 
shall be by agreement. 

12.2 Temperature Measurement 

12.2.1 Temperature measuring equipment with a sensitivity of 0*5°C 
shall be used to indicate the temperature of the test sample. 

12.2.2 In general not less than three thermocouples evenly spaced 
along the gauge length shall be used. 

12.2.3 A continuous record of the temperature shall be made or suffi- 
cient measurements of the temperature taken to indicate that the tempe- 
rature requirements have been complied with, throughout the test. 

15 
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13. LOADING OF TEST SAMPLE 

13.1 The full load shall be applied to the test sample without shock and 
precautions shall be taken to ensure that the load is applied to the test 
sample as axially as possible. The applied load shall be maintained 
throughout the duration of the test within ± 1 percent of that specified. 

13-2 Depending on the material and the test conditions, the effects of 
rate of loading may be significant. To get comparable results the rate of 
loading for each type of material shall be approximately the same for all 
tests. The rate of loading of the total time for the application of the load 
shall be recorded. 

14. ASCERTAINMENT OF CREEP PROPERTIES 

14.1 Time Records — For each value of extension recorded, the corres- 
ponding time during which the test sample has been subjected to the test 
load shall be known to an accuracy within ±1 percent. 

14.2 Measurement of Total Plastic Strain — The total plastic strain shall 
include both creep strain and any plastic strain during loading ( see Fig. 3 ). 
The extension of the test sample shall be measured by the following 
methods. 

14.2.1 With Extensometer — Following parameters shall be measured: 

a) Loading strain — To enable the initial plastic strain at the test 
load to be derived, the test load shall be applied incrementally 
and reading shall be taken at each increment. 

b) Creep strain — Either a continuous record shall be made or a 
sufficient number of strain readings taken to define the creep 
curve clearly over the duration of the test. 

14.2*2 Without Extensometer — Measurements of the guage length shall 
be made before the test and after each interval. Allowance shall be made 
for any significant difference in the temperature at which the measure- 
ment is made before and after the interval. Calculation of the total plastic 
strain shall be based on the original gauge length or parallel length, which- 
ever is smaller. 

The accuracy of the measurement of the original gauge length or parallel 
length, whichever length is smaller, shall be as follows: 

0*005 percent for strains up to and including 0*003, that, is 0'3 per- 
cent, 0'01 percent for strains greater than 0*003, that is, 0*3 percent 
and up to and including 0*01 that is 1 percent. 

16 
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15. PRESENTATION OF TEST REPORT 

15.1 The test report of each test should include the following: 

a) Type of testing machine; 

b) Relevant details of materials under test and the identity of the 
test samples; 

c) Original dimensions and gauge length of the test sample; 

d) Test temperature; 

e) Approximate time to reach the test temperature and soaking 
time, prior to loading; 

f) Stress applied; 

g) Rate of loading or the time taken to apply the load; 

h) Curve of percentage total plastic strain against time or sufficient 

data to enable this curve to be drawn; 
j) Elastic strain at the test load; 
k) Initial plastic strain at the test load and temperature; 

m) Number, duration and time from the commencement of the test 
of any interruptions and deviations in load or temperature, 
during the test; 

n) Rupture life, in hours, of the test sample; 

p) Percentage elongation after rupture; 

q) Percentage reduction in area after rupture; and 

r) Type, grade and method of location of the attachment of the 

extensometer. 

Note — It is recommended that the stress shall be reported in kg/mm 2 , time 
in hours, temperature in degree centigrade and dimensions in millimetres. 

16- RECOMMENDATIONS 

16.1 Measurement of the Cross-Sectional Area 

16.1.1 Test Samples of Circular Cross- Section — For the purpose of 
calculating the cross- sectional area, the diameter shall be measured to an 
accuracy of 001 mm. 

16.1.2 For test sample of rectangular section and strip test samples cut 
longitudinally from tubes, for the purpose of calculating the cross-sectional 
area the width and thickness shall be measured to an accuracy of O'Ol 
mm, except for thickness less than 2*5 mm which shall be measured to an 
accuracy of 0*2 percent. The cross-sectional area of a curved strip test 
piece having parallel edges shall then be calculated as follows: 

b 2 
So—ab (1 + 1/6 — ) or S —ab according to the accuracy required. 

17 
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16.2 Measurement of Original Gauge Length ( Interrupted Tests ) 

16.2.1 For the purpose of measuring the elongation, it is recommended 
that reference marks defining the original gauge length shall be located on 
the parallel portion of the test sample. 

16.2.2 If this is not practicable, it may be expedient either to use refe- 
rence marks on the enlarged ends, in which case the marks shall be as 
near as practicable to the transition radii, or to use measurements of over- 
all length between machined-end face of the test sample. The result of this 
method measures the elongation, which may be influenced by the contri- 
bution of the transition of the test sample ( between the parallel length 
and the shoulder ). The magnitude of this contribution is not accurately 
known. 

16.2.3 Greater accuracy may be achieved through the use of long gauge 
length, that is gauge length exceeding 5' 65*\/ So, For these tests no upper 
limit is placed on the actual gauge length, provided that, where an extenso- 
meter is not used, the requirement specified ( see 14.2.2 ) is met. 

16.2.4 By prior agreement between the contracting parties, one of the 
following dimensions may be used as the gauge length, L . 

a) The 'equivalent' elastic gauge length that is the parallel length 
which might give the same elastic extension as that measured 
experimentally by an extensometer attached to the reference 
marks on the enlarged ends of the test sample; 

b) The parallel length; 

c) The overall length measured over the ends of the test sample; or 

d) The actual dimension between the reference marks on the 
machined ends of the test sample. 

16.2.5 When anyone of the dimensions at 16.2.4 (a), (b), (c) or (d) is 
used, it is recommended that: 

a) the transition radius from the parallel length shall be approxi- 
mately d/2 for circular test sample and b/2 for rectangular test 
sample, and 

b) the area of the cross-section of the enlarged ends shall be at least 
50 percent greater than that of the minimum cross-sectional area 
of the test sample. 

18 
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16.3 Temperature Measuring Instruments — The temperature measuring 
instruments shall have a sensitivity of 0'5°C or better. The instruments 
shall be calibrated over the working range at intervals not exceeding 1 year 
and the errors recorded on the calibration certificate. Any instrument for 
measuring cold junction temperature shall be accurate to within 0'2°C. 

16.4 Extension Measuring Instruments for Interrupted Tests — Instruments 
for measuring extension shall be calibrated at intervals not exceeding 1 
year and the errors recorded on the calibration certificate. 

16.5 Apparatus for Heating and Control of Temperature — The apparatus 
shall be capable of raising the temperature of the test sample and main- 
taining it at the test temperature within the limits specified in Table 3. 
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INTERNATIONAL SYSTEM OF UNITS { SI UNITS ) 



Base Units 
Quantity 

Lengtft 

Mas* 

Tlmi 

Eloctrlc currant 

TJiyrmortynamlc 
Tumparamre 

Luminous ml on ft it v 

A mourn of su balance 

Supplementary Units 

Piano inslfr 
Solid ong I* 

Derived Units 
Quavtttf 
Porta 
Energy 

POWLtf 

Flu* 

flux dtrtialty 

Frequency 

Electric conductance 

ElacEromotive force 

Pre5iur«riir«si 



Uwt 

mslro 
kilogram 

SQuond 

toluln 

candnld 
mole 



Unit 

radian 
itorodEon 



nmrton 
Joule 

wait 

wttbei 

LtlMfl 

hertz 
volt 



Symbol 
m 



K 

cd 

mgl 



Symbol 

fad 
If 



Symtwt 
N 

J 
W 

Wb 

T 

Hz 

S 

V 

Pa 



Datinttfon 
I N - I kg m-B 1 
1 J - I N.m 

IW -I J/l 
I Wb - I V.t 
IT ~ j w^m 1 
t Mi - I c/e (a- 1 ) 
IS - I AN 
IV -IW/A 
I Pa - I N/M v 
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